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rates for d< ¢ go \donoted by A and G, The results show that the highor the 
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+ initial powder temperature the lower will be the final pressure before extinction.; 
Combustion rate under arbitrarily small variations in pressure ja also considered : 
up to first ordor in temperature distribution in the powder, Tho analysis 
leads to a combustion rate given by ; 
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The analysis is finally smmarized in the form of nondimensional combustion _ 


+ eriterda given by 3; gy.” -x dp ! > we d(uct) * : 
: ce i ei A a Ye 
‘which determine the rate, spontaneous combustion, and extinction of powders > | 
under unsteady state phenomena, "The author is grateful to K. K. Andreyev, 
0. I, Leypunskiy, I, P. Grave, ‘Me Ye, Serabryakov, and I. M. Shapiro for thoix ° i 
interest in the work, Specially mentioned ig Yu, B, Khariton, who pointod out 
the powder extinction phenomenon in the muzzle of an artillery gun following 


| ‘the firing of the projectile, Thanks are also expressed to V. B, Librovich _ 
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'; SOURCE: Priroda, no. ‘6 1964, '°25 = 28 


*.{) fopIe TAGS: astronomy, nuclear physics, .proutetar matter, stellar evolution, | 
-., ' neutrino, antineutrino, lepton, baryon, antibaryeny at 
:° ABSTRACT: The initial hypothesds concerning the composition of the initial 
- |" \prestellar matter ware based on the assumption that it consisted of 98-99% oe 
-.; | neutrons, that 4s, baryons, and there were virtually no leptons. Howaver, ‘this 
-' '. would mean that very soon after onset of’. "expansion of the universe" .the initial .. 
: matter would be transformed almost entirely into helium and virtually no free «| 
hydrogen would remain,a_resu?t contradictory to present-day observations. The ..~ 
| + gold neutron hypothesis had to be. rejected. Then Gamow and others postulated 
: | i that in the initial stage matter was at a superhigh temperature and its density © 
-* at the initial stage was caused almost exclusively by Tight quanta, but again, 
f 6..s this hypothesis of hot. matter at the carly stage of evolution of the universe “ 
me “ a. be considered improbable, since it contradicts present-day information. _ | 
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:: This forces. the conclusion that. the Jepton charge at the initial stage of : 
development was different from zero. In the expanding universe the neutrinos, 
arriving ata particular point as a result of the red shift,. have an energy teas 
than their energy at an earlier time and place. The change in neutrino density’ 
is obviously proportional to the change of dénsity in matter; this also applies 
antineutrinos. Furthermore, at the present time the quantity of antibaryong is 
many times Jeos than the quantity of baryons. The universe, being asymmetric 

.With respect to baryons and antibaryons, has a predominantly positive baryon 

charge. Two posdibilities appears the baryon charge is positive and the ‘epton 
‘3; Charge is negative, or both charges are positive. These possibilities are dis- 
‘f. cussed, It ia concluded that the idea that matter consisted of neutrons in the 
superdense stage is unacceptable. The idea was derived ‘carelessly from the * 

i writings of L. D. Landau, who discussed the neutron core of superdense stars} 
m.. this was applied uncritically to the entira universe. It is shown thet at a high 

-.! density neutrinos stabilize - protons. At the time of expansion their donsity 
‘decreases, accompanied by a decrease in electron density. It follows from the : 
considerations presented that prostellar matter, ee d of pure hydrogen. With: | 
the pretone dey mean isa de of muelocne of. 109 elem, Pas Sd of the mass | 
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of neutrinos is 107? 9 lem -and thei quantity per cubic centimeter is 6.107". 3 
There is one neutrino in every let. The hypothesis that cold pure hydrogen ‘ 
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ei ‘TELE: Fate of a star and evolution of gravitational energy aartes accretion 
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; ‘qopre TAGS: accretion gravitational energy, general relativity theory, star 
‘collapse, astronomy, celestial body, star, falling star 
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with the fall of external masses in the gravitational field of a collapsing stars 
‘The velocity of a free falling particle approaches the velocity of light when the 
‘particle approaches the gravitational radius. If a flux of matter proceeds toward 
‘the star with a supersonic velocity, there occurs & shock wave froa the side of the 
-star opposite to the approaching matters Under thesa conditions, a part of the 
matter may be thrown out with a velocity approaching C, "The author is grateful to 
‘Ie De Novikov and Is Se Sey. for numerous discussions”. e Orige art. hast 

iL ae asia - be 

ae ee 


“4 

i 

| 

‘ABSTRACT: The sation casted a mechanism of energy evolution which io connected | 
| 

t 

j 

4 


Cardi / 2 . 


" - 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220014-2" 


"APPROVED FOR RELEASE: 03/15/2001 


‘secesstow MR: a 
2 


: oo Ascousion none os aoe 


_ « SUBMITTED 3 - O6Desé3 ek ee set D 


euB copa: AS, Pa i ‘ 8 se 


| 


on ne ater enna 3 
pore ed ee Ty, Mamet ie rigs. ers a ok eee 


APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001964220014-2 


CIA-RDP86-00513R001964220014-2" 


"APPR 
OVED FOR RELEASE: 03/15/2001 _ CIA-RDP86-00513R001964220014-2 


ACY TRATES SERGE BI 
SHES PORES RSENS HORSES TE BI 


So 


3 Ley yOt Res fe 


[ACCESSION NA: APHO34533. eee eg ee """ igga9/6s/155/005/1033/1036 


. 


\aummor: Zel'dovich, Ya. By (Academician); Novikov, I. De 
: | erm: Radiation of Gravitational Waves by Bodies Moving in the field of a 
Collapsing Star. 
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| 
4 
SOURCE: AN SSSR. Doklady*, v- 155, nO» 5, 1964, 1033-1036 } 
TOPIC TAGS: gravitational wave, ‘Coulapsing star, general theory of relativity, 
gravitation theory, gravitational radiation friction, astronomy | 
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‘large-mass, the effect of this radiation on the motion of m, and the possible 

observable effects. The gravitational radiation friction provides a force acting 

, on the body. Tais is the result of inteyaction of mass m with its own gravita- 
tional field, which is proportional to m~, whereas the 4nteraction with the . 
| extemal field is proportional tome Thus, the radiation of gravitational Waves - 
introduces & correction to the motion of a body in an external gravitational field. 
Calculation shows that 65 & result of gravitational radiation, the system may 
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TOPIC TAGS: strangle particle, baryon, mass spectrum, meson, lepton 


ABSTRACT: The author supplements H. Harari's and H. J. Lipkin's (Phys. Bev. 
Lett. v. 13, 345 1964) discussion on several properties of a hypothical 
baryon 35-Pl¢ty upien according to the SU(3) symmetry contains particles 
with strangendss Yrom S$ = -4 (Y = -3) up to S$ = +1 (Y¥ = +2), making use of 
the quark model. It is shown that to obtain the expected non-monotonic 
variation of the particle mass as a function of the strangeness S or hy- 


percharge Y, it is necessary to have ¢ gO in the Cell-Hann--Okuho formula 
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Van additional qualitiative aguments offered in favor of the assumption that 
ec €0 in the 35-plet. Using the experimental values for the constants b and 
c in formula (1), the author calculates the masses: M of the different re- 
sonances (Table 1), listing also the decay schemes allowed by SU(3) symmetry 
and the corresponding thresholds. The comparison shows that only eT has a 
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TITLE: On-one possible mechaniam of the effect of small additions of high-molecular : 


nif. malykh dobavok-rastvorinykh | 
im dvizheniya zhidkosti, PMIF, 1965, No. 4) 


bulence, tho particle sizes of sodium carboxymethylcellulose 

tions were determined, The experimental procedure consistediin dete 

viscosity of an aqueous solution of sodiun carboxymethylcellulose by three different 
‘methods: capillary tubes, filter inatallation and Hepler viscosimeter, and compari~ 
son of the latter with tho viscoaity of a glycerine solution having tho aamo vis~ 


cosity. ‘The experimental results are tabulated. It was found that the particle 
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: tion: field 


“ABSTRACT: The theory of asters. ‘contracting. without. Limit, hitherto developed for & 
fa sae body, i s extended in this article to include non- 
cal atars. tt 4s proved rigorously that the characteristic 
fed is valid also for the general case. Moreover, 
damping (proportional to the reciprocal of 
the time) of the qu monente as seen by an externa observer. 
The variotion of a rotating body be aifferent. ‘The changes in the 
metric, connected with the r 2 frame, are shown to tend 
to a nonvanishing constant value, bu remains qualitatively 
"the same as in the apherical | CAGE. f Einstein's 
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intergalactic matter 


SOURCE: Ref. zh, Astronomiya, Abs. 10,51, 572 


‘REF SOURCE; Astron, tsirkulyar, no. 371, apr. 27, 1966, 1-3 


» model, ‘quasar spectrum 


ABSTRACT: An. investigation of intergalactic He would make it possible to 
determine the degree of isotropy in'the expansion of the metagalaxy in its early | 
stages and the present density of intergalactic matter, Observation of the follow- 
ing phenomena is suggested: 1) light absorption in quasar spectra by intergalactic | 
He remaining in its basic state; 2) absorption lines of neutral He in source spectra 


TOPIC TAGS: helium, model, star cluster, intergalactic helium, cosmological 
located beyond the cluster A galaxies; 3) neutral He radiation lines located in . 


clusters of galaxies; 4) He? observations by radio methods. The presence of 
intergalactic He, which, according to the "hot" cosmological model, represents j 
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Prilozhentye, v. 1, no. 3, 1965, 4O~44 


“TOPIC TAGS: gravitation field, gravitation effect, Zeeman effect, magnetic field, F 
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ABSTRACT: The author studies the effect which the change in the gravitational 
Field due to rotation has on the spectrum emitted by atoms on the surface of a 
body and observed by a receiver located at a distance from the body. Components 
of the gravitational field which are’ analogous to a magnetic field cause changes 
in the spectrum which are similar to the Zeeman effect. In distinction from the i 
classical magnetic Zeeman effect, the gravitational effect fs universal. Splitting --- , 
is independent of the physical properties of the system radiating the light; it is 4 
identical for atoms and molecules in the optical region and in the rf range. A 
proof of this hypothesis is given. 
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ooo AUTOR: -TeLtaovich, xX Bes. Torikov, I. D. yg 
=f TITIES Relativistic: astrophysics. qm. ee 2s oe 
ace = Uspekhi fizicheskikb. nauk, Vs 86, no. £3. 1965, MT=536 8, 
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“| TOPIC TAGS :: ‘astrophysics, radio astronouy,. stellar evolution, cosmogony 


“) ABSTRACT: * “The first: part ‘of the article was “published. dn Uspekhi fizicheskikh 
nauk v. 8h, 371, 196k, and dealt with the conditions under which stars go over to Z 
the neutron or collapsed (cooled) state. The present pert is a review of the 
literature up to the end of 1964, deals with the observational nroperties of stars i 
that are on the verge of collapse or neutronization, and analyzes in detail how a 
star can either avoid or reach the state of collapse. Some problems concerning 
quasars, for vhich there is no cap ae ted theory as yet, are expounded. The section i 
headings are: 1. Introduction. 2. Equilibrium of a supermassive star. 3. Equi- 

| librium of @ roteting star with yo 4/3. 4%. Tne possible occurrence of & super- 
messive star. S, Evolution of supermassive sters. 6, Evolution of stars of medium 
ress. 7. Motion of tr‘al particles end light reys in a Schwerzachild field. 

8. Radiation of gravitational waves. 9. Collapse of rotating star. 10. Collapse | 
of nonspherical body, Li. Does rapid rotation interfere with collapse of a aetar? 
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“1-926 Compariaon with observations. - 15 Accretion of gas by: neutron and cooled stars. — 


~\akS Magnetie and magnetohydrodynamic ‘phenomena. 15. Quasara (“supersters"). =| 
16. Magnetoturbulent theory of quasars. 17. The anticollapse hypothesis. Appendix. 
| Titereture, orig..arts beat 17 figures and 100 formas. | 
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“1 GTTLE: Neutronization of matter during collapse, and the neutrino 
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7 i spectrum /F 
SOURCE: AN SSSR. Doklady, v. 162, no. 4, 1965, 791-793 


is 
: ‘| TOPIC TAGS: neutrino, neutron reaction, cosmogony, stellar evolution! . é 


TABSTRAOT: The authors consider the last stage of stellar evolution, \ 
‘consisting of the transformation of all the stable nuclei in the star, 
into neutrons and emission of high-energy neutrinos, which, unlike 

the thermal neutrinos and antineutrinos, can be measured in experi- 
iments and thus give information on the course of the stellar evolu- | 
‘tion. It is shown by an approximate calculation, using the neutron- 
i4zation of cold hydrogen under free-fall collapse as an example, that 
the emitted neutrino will have an average energy 4.56 MeV and that the 


neutron production will occur in approximately 107° sec. In the case __ 


! 
+ 
Hi 
. 


[Cad 1/2 


rece TET TSE 
; feo gee Tie 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220014-2" 


5 eno ee FOR RELEASE: oo) 15) 200 CIA-RDP86- 00513R001964220014- 2 


eae ga0 066. Be et 
| ACCESSION NR: AP50154117 


op of: naultonieatton: of 8 helitin: ete. the heutrino energy. is of the 
penne of 10 MeV. Neutronization of heavier stars (iron) can raise 
the neutrino energy to as much as 30 MeV. It is further estimated 
i that the flux of the high-energy neutrinos, assuming that 5--10 stars | 
‘with masses 2--3 times that of the sun collapse in the galaxy every 
j year, can become comparable with the flux of solar neutrinos, and in 
‘view of recent improvements in detection techniques, these may become 
:observable, provided the spectrum of the neutrinos from the collapsing 
‘stars contains neutrinos which are not contained in the solar neu- 
;trino spectrum. Orig. art. has: 7 formulas | 


ASSOCIATION: None 


| SUBMITTED: 12Mar6h -ENCL: 00 *. ‘SUB CODE: AA 
| 


‘NR REF SOV: 003 OTHER: O01 


MORI Sh ST RIT, 2 gees 


pens 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220014-2" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220014-2 


ws = 


ZEL' DOVICH, YasBeys akademik | 7 
Peri et ae ae : ; 4 . é ; 5 ; 

: Humber of quanta 48 an invariant of He aoe slectromagne 
field, Dokl. AN SSSR 163 no.681359-13 Ag ° (MIRA 18:8) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220014-2" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220014-2 


RDS Reese IIS: CRISES 


eas 


ee 


“HORKIN, S.8,, red. 


ZEL'DOVICH,, Yakov, Borisovich, akeademik; SEMENDYAYEVA, K.A., red.; 


{Higher mathematics for beginners and its applications to 
physics] Vysshaia matematika dlia nachinaiushchikh i ee 


heniia k fiziko. Moskva, Nauka, 1965, 575 p. 
ene : , (MIRA 18:9) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220014-2" 


"APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001964220014-2 


SEE HERAT TAT 


BUSS 
Saceleieinenaian, Ue tely 2 Sores 


“Heo s665 Bie (f (nob WE 
Acc NR: AF6009054 E: UR/0207/66 


AUTHOR! Zel'dovich, Ya. B. (Moscow) =~ 


ina seadall 3 


Tenia aan : 
eNOne= 22 
TLE? 


1966 “202-104 os 
| soprc TAGS: combustion, combustion instabi 


BSTRACT: The present analysis of flame instabilic 

“factor which may substantially contribute: tothe stabilizatio y 
“laminar flames, The development of perturbations was described by a 

| medel, in which the perturbed flame front moves at a constant normal 

“| speed in a stagnant gas and, therefore, Huyghens* wave theory can be 

‘| applied. According to this theory, the original sinusoidal perturba~ 
tion becomes cycloidal in shape with corner points at which the perm 

| turbed flame front surface has an angular break, Analysio of the 

“1. processes in. the vicinity of these corner points showed that the flame 

“| speed is higher at the corner points than in.the curved sections of the 

>|. flame front. Therefore, the corner points are responaible for the 
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|| decrease in perturbation anplttude according to the formula: 


a a (4y aoe. . : 


“where A te the amplitude; ug, normal burning velocity; i, wavelength, — 
cand (k= 24/h). Consequently, flame stabilization 16 proportional 
‘|: te the square of the perturbation amplitude. This effect was not 
taken into consideration {in-Landau's linearized theory, hence this may 
‘| be responsible for the large discrepancy between the theoretical and 
‘experimental results. The presence of corner poiats is considered to 
be a major flame stabilizing factor. A stagnation zone is generated 
cl) behind the corner pointe. Orig. art. has: 9 formulas and 3 figures. 
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| -PITLE: -Self-trapping of light. Importance of. the Kerr effect and the striction 


: “SOURCE: Zhurnal. eksperimental 'noy i teoreticheskoy fiziki. “Pis'ma v redaktsiyu. te 
“| Prilozheniya, -v. 3, -no. 3, 1966, 137-142 eee BD ugha { 


“MOPIC TAGS: self trapping, laser, Kerr effect, electrostriction, dielectric constent |.” 
“ABSTRACT: The authors consider self-trepping in order to determine whether the Kerr 
effect or electrostriction is respcnsible for self-trapping. Theoretical analysis 
shows that in anisotropic gases and liquids the minimum energy required for self- 
trapping should be four times greater for circularly polarized than for linearly 
‘| polarized light if the Kerr effect is responsible for self-trapping. In the case of 
electrostriction the minimum energy should be the same for the two types of polariza- 
tion. It,is pointed out that in certain crystalline substences such eas diamond and 
{MgO the index of refraction decreases with pressure. In such materials a change in 
|. .density caused by. the field leads to self-trepping; however, broadening rather than 
\"narrowing will occur. An approximate calculation besed onthe diffraction of the 
-| beam shows that the linear velocity at which the self-trapping channel is propagated 
| dsgreater in the case of the Kerr effect (“107 - 107 cm/sec) than it is for 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964220014-2" 


"APPROVED FOR RELEASE: 03/15/2001 


~ ABGOOBTAL 


a electrostri ction. (7x05. cm/sec) rae 


The experimentally ob 


CIA-RDP86-00513R001964220014-2 


served relatively long chennels 


formed by short pulses apparently indicate that the Kerr ‘effect is primarily responsi+ ~ 
ble for self-trapping. This, however, does not exclude the effect of electrostric- 


| tion, which may be responsible for self-trapping in a zone of the channel propagated 
pp certain distence behind the primary trapping zone. 
Light observed at the end of the channel changes frequency, i.e., a Doppler effect 
which depends on the linear velocity and the index of refraction should be observed. 
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SOURCE CODE: uR/0385/66/00%4/c02/0078/0080 | 
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TITLE: Vortex isomers of muclei 


SOURCE: Zh eksper i teor fiz. Pis'ma v redaktsiyu. Prilozheniye, v. 4, no. 2, 1966, 
78-80 | OG 


TOPIC TAGS:. nuclear dsomer, liquid helium, quantum liquid, vortex, particle collision 


ABSTRACT: ‘The author considers the possible behavior of the equivalent of a drop of ~ 
nuclear matter when regarded as a drop of a superfluid liquid, i.e., & nucleus with a 
quantized vortex passing along the axis of the drop. Since the rotation is not simi- 
lar to rotation with constant angular velocity, the equilibrium shape of the drop is 
that of a sphere with dips at two poles. The minimum energy of the nucleus is esti- 

mated as a function of the angular momentum of the drop and it is deduced that the 
| vortical state of the drop can be regarded as isomeric in that its energy exceeds that 
of the ground state, but it can be decreased by emission of a quantum or of some 
particle only by changing simultaneously the momentum by en amount equal to not less 
than a certain fraction of the angular momentum. ‘The possible experimental realize- 
tion of such an isomeric vortical state of drops of liquid helium, the superfluidity 
and.quantum vortices of which are known to exist, is discussed. It is concluded that 
the preparation of such isomeric states is apparently most probable by collision of 
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: | TOPIC : TAGS: laser, | laser beam, laser optics 


: | ABSTRACT: “Unlike pehee published ¥ works ery -pelative’ illumination. diatribution in| 
oe the image plane is ‘examined, | the ‘present article offers formulas for calculating the | ~ 
‘light- -field-amplitude ‘when a perfect round-cross-section beam is focused by a 
i spheric-aberration (lens) system. The constant field amplitude in the beam cross 
section is as gumed, Diffraction phenomena are allowed for by means of evaluating 
the field by caustic surfaces, in a geometric-optics approximation. Asymptotic 
_|formulas for calculating the field with large aberrations are developed; specifically, 
; formulae for paleciaae the Hield'y with a andronier arbitrary aberration. The 
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ensures maximum local field is proven. By using conical-surface (instead of 
spherical) lenses and mirrors, a filamentary beam with strong field and constant 

effective wave vector can be created, and a vector synchronism in nonlinear optics 
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TT Theory of second. harmonic generation of. “Light in. focused ‘beams 


“SOURCE: - Zhurnal ‘eksperinental 'noy : teoreticheskoy staid, ve 50, no. 3, 1966, 
680-690 - ia eas ee eee ss : : ts : 


| tore TAGS: - -noniinear. optics, ‘laser, getond! 1 harmonic, laser eam ‘KDe Aaa 
| ausrract: A: theory. of ‘pocond. ‘harmonic: generation: in focused sean in a finite medium| 

with ‘the ‘momentum: “matching” conditions ‘ko a ee Kh ‘euch ‘that. ky. is-not parallel to 

he ky: is. developed. . The analysis is conducted for a two-dimensional problem (cylindri- 
“cally. focused beam) and a. three-dimensionil problem (spherically focused beam). ‘The 

| concept of the interacti ind : in a focused beam is 

‘introduced . and is..used for. classifying, various cases| : cus t 

“ft esthe> crystal,” crystal. ‘Lengths, and: focusing: angles. 

ition ia ‘calculated for a specific type af; conical: lens.2 1 

ae harmonic, generation by an ideal beam is also analyzed ‘as a Euuction of the system! rs] 
rigs art. has? 28 formulas, and aL figures: i: {cs} 
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2 ‘TOPIC TAGS: shock wave, detonation front, detonation front profile, detonation - front = 
‘reflectivity, detonation front reflecting "loss Niquid explosive ; 


oe | ABSTRACT: © An analytical investigation ef the light reflectivity of the detonation : 
‘froat in a liquid explosive (a mixture of nitric acid and dichloroethane) is oe 
presented, to explain:the deviation of the experimental values of the reflection 
£gctor from the values calculated on the basis of the change of the refractive index 
1. 4 the wave front. The analysis uses earlier experimental data and yields a semi- 
aan quantitative description of the phenomenon as based onthe wave theory of Light ; 
“ yeflection, The difference between the observed and caJ).culated values of the reflee=|-. 
t{on index, the analyaie shows,.can be ascribed to a certain degree of roughness 
on the detonation front comparable to the wavelength of the fncident light. The 
‘a, tacrees of roughness. ad. the corresponding losses of reflected light intensities 
ne, within the full ae — aria a to fully diffuse reflection were 
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established. Conversely, ‘th ities of reflected light. and dependence cs 
-o£ the ‘diffusely reflected portion 0 je of incidence characterize the degree 
: and the average period of the rougines tion front. The character of | 
. the roughness proved to {ons of detonation, while pe 
£ higher orde deviation of the detona- 
erfect specul idered proven. The actual origin 
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gerved. The use of the . 


tigation of 


1 table. = 


foe 


Poe bee 


APPROVED FOR : 
RELEASE: 03/15/2001 CIA-RDP86-00513R00196 
4220014-2" 


AHIOR: Zeltdovich, Ya. 
‘ORG: none cy 
peels the “hot" model of the universe 

“rounce: Uspekhi fizicheskikh nauk, v- 89, no. It, 1966, G''7-668 


SARSTHACT: This in a review article aimed ot deseribing the status of cosmology after 
the discovery of the presence of an isotropic yadintion in Ahe universe at wovelenghts 
“7, 3, and 0.25 ca, corresponding to a temperature of approximatcly 3K. dhe existence 


i 
‘ture, elementary parbicle, gravitation, nuclear yeaction 


wOLPIC TAGS: cosmology, cosmic radiation, stellar evolution, entropy, plasm tLempera- 


oi, predicted on the basis of Fricdmann's theory of the expanding uni- 


ats estcth tay 
May PEGE 


tana hk 


ie 

ayge, nas provided &n impetus for further development of tne nypothesis of tac hot 
edel, in which it is assumed that in the prestellar state matter was characterized 
yy a very large entropy. The evolution of such universe from & temperature of 10+ 
ex at + = 1 sec to 35K at the present time is traced and the generation of various 
elementary particles during its various stages is discussed. Tne existence of & hot 
intergalactic plasma and possible sources for its heating is also discussed. ‘The 
theorevicol difficulties of the hot model, stilt remaining, are the question whether 
a quantum theory can be constructed for the transition from compression ao % < 0 to 
expansion at t > 0, the nature of the initial specific entropy of matter in the hot 
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‘ model, the existence of superdense podies under gravitational radius, vortical notion 23 


Lin magnetic ficlds, theory of formation and evolution of "ordinary objects” (stars, = j 


'feyelic or one-time processes) + 


| jriedmann's theory, in spite of not having been 


‘velocity reietive to the radiation ficld. 


* PULAXies y clusters, quasars) 5 and the very natur 


e of the expansion of the universe 
sion of recent developments are that 
fruitful for the Jost 30 - 40 years, 
‘45 abil panic, and thot the earth, the sun, and the galoxy do not move with large 
An appendix deseribes the latest experi- 


i mented. results on radiation neasurements at short waves, the nature and mechanics of 


ithe hot model, the nature of the entropy, and role of nuclear reactions and gravita- | 


“i gion in the hot model, 45 well es references to other published WOTKS. 
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gecond edition have remained unchanged from the first edition, some. 
chapters have been revised and supplemented, A special section 
‘devoted to a semiclassical treatment of induced radiation and the 
laser effect was added to Chapter 2. A section on breakdown 
processes and heating of gases under a focused laser beam was added 
to Chapter 5; sections on the emission and absorption of light by 
free electrons in collisions with neutral atoms were also added to 
this chapter. Section 3 of Chapter 6 dealing with problems of 
donization, recombination, and electron excitation were rewritten 

and supplemented to correspond with present-day views on the 
importance of fonization of atoms in stapes and electron capture in 
ternary collisions on the upper ‘energy levels of atoms; the foniza- 
tion o idered. in more detail than formerly. The dis~ 
cussion of gas Lo : s in Chapter 7 was revised as 
were sections of Chapter 8 on the kinetics of changes in the degree 
of fonization and the "quenching" of an escaping ionized gas. A 
special section on the propagation of shock waves in an inhomo~ 
geneous £48 with exponential distribution of dansity was addad to 
Chapter 11. An appendix giving some constants, relationships between|— 
atomic constants, and relationships between units and formulas often 
encountered in practical work in the field was added to this edition. 
This book ia intended as a practical aid to physicists, specialists 
in mechanics, and. engineers working in applied physics and new fields 
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of tachnology. ‘It should be useful to graduate atudents and students 
4n the appropriate specialties, also to physicists who wish to 
familiarize themselves with the present staterof-the-art of the 
science of shock waves, , 
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TITLE: Interference of different frequencies at bremsstrahlung radiation 


SOURCE: zhurnal eksperimental 'noy {£ teoreticheskoy fiziki. 


‘Prilozheniye, v. 4, no, 10, 1966, 426-429 


“TOPIC TAGS: electromagnetic wave, 
pactne omit” , 


ABSTRACT: 


electromagnetic wave interference, 


Pis'ma v rekadtalyu. 


bremsstrahlung 


/ 


Methods of claesical electrodynamics were used in an investigation of 


the radiation generated by a single deflection of a charge whose motion. was 


rectilinear before and after deflection. 
impulse whose dependence on 


“The charge was subjected to 
time was similar to the delta function. 


an accelerating 
The electric 


field E of the generated electromagnetic radiation is proportional to the accelera-~ 


tion. At a distant point, E(t) has the 


where tg 
that in the wave the E does not change sign; 


form shown in Fig. 1. 
(a negative charge 4s shown) and the dependence E(t) is similar 


is the deflection instant of the radiating particle. 
Eis either equal to zero or is directed 


E is directed downward 
to clé(t - ty - r/c), 
The main point is 


downward, i.e., there are no "oscillations." The pulse shape depends essentially 


on the phase relationships between 


waves of different frequencies. 


When a wave acts 


upon a free negative charge (electron), in classical electrodynamics the electron 


acquires a velocity 
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does not change sign. The velocity acquired is proportional to rl, and the energy 
is proportional to r72, in accordance with the fact that the flow of radiated 
energy diminishes as x72, Thus, in classical theory there should be a correlation - 


ee 2 eee -< 
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+ x 


Fig. 1. 


.| between the direction of the deflection of the radiating particle and the direction 
’| of the particle emission on which the radiation acts. Apparently the correlation 
can be-observed only in the Compton effect. Orig. art. has: 2 figures. 
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TITLE; The quasi-energy of a quantum system subject to a periodic action A 


SOURCE: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, V+ 51, no. 5, 1966, 1492- 


1495 ‘i 
“TOPIC TAGS: quantum physics, Schrodinger equation, periodia system, radintive 


transition 
ABSTRACT: The author considers the structure of the solutions of a Schrodinger 


_ equation for a quantum-mechanical system subjected to the action of a classical force ate 


which is 8 periodic function of time. The concept of quasi-energy 4s introduced for 


-the quasistationary states that exhibit periodic time variation. The radiation made 


up of single quanta with frequencies that are multiples of the frequency of the ex- 
ternal field, or of groups of quanta related to the radiative transitions from one 
quasistationary state into another is considered, with particular attention paid to 
transitions from a lower state to a higher one, where the energy is drawn from the ee 
external field. Orig. art. has: 9 formulas. : 
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TITLE: Charge asymmetry and entropy of a hot Universe 


SOURCE: Zh. eksper'. 4 teoret. fiz. Pis'm v redaktsiyu. Prilozheniye v- hy nO. By 
1966, 117-120 


TOPIC TAGS: cosmolo, ‘ stellar evolution, entropy, gravitation effect 


‘| ABSTRACT: ‘The authors offer a natural explanation of the small charge asymmetry of. 
the Universe at high density, which is deduced from recent measurements of the cosmic 
background of radio emission at wavelengths 20, 7, 3, and 0.25 cm, which have con 
firmed the theory of the hot Universe. The dimensionless entropy (per baryon, in & 
system of units where the Boltzmann constant is k = 1), amounts to approximately 10%. ; 
This means that there are approximately jo® quanta of electromagnetic radiation per 

‘| baryon, and approximately as many electrons and muonic neutrinos. The almost-charge- ¢ 
symmetrical state becomes rational if it is assumed that a phase when matter was COnr. 
pressed existed at t < 0. In this phase (at t ez.» 1028; sec) there were no antibaryons: 
at all, and only baryons existed (nucleons, ordinary nuclei, ions, and atoms). The ° 
average density at this instant wes 072° g/cm’. It is further assumed that upto 
that instant there was released an energy of the order of E = 101° erg/g as 4 result 
of nuclear reactions or gravitational processes. During the course of contraction (2:7 
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this erergy (which initially could be in the form of optical quanta and high-energy;” |. 
neutrinos) should be transformed 4nto equilibrium forms; the presented value of E em.) ° 
sures the necessary entropy. In this case the occurrence of paryon-antibaryon pairg 

and the surprising almost-charge- symmetrical state are already & natural consequences 

of the known laws of physics. Consequently, during the jexpansion phase there exists™ 

the same high specific entropy and almost complete charge symmetry at high densities. 

In particular, it follows from this that cyclic evolution with an infinite mumber of: 
contraction and expansion cycles does not agree with the finite value of the entropy 

Ss at the present time. This quantity, which is fundamental for cosmology, may pos- 
sibly be expressed in terms of a combination of atomic and gravitational quantities: 

{ne expression for 5 aiffers from the outwardly analogous formulas of Eddington, Dirac 
and others in the fact that § 40 a local quantity and the expresaion has been derived 
logically, from 6 consideration of physical processes during the course of the evolu- 
tion. It can be concluded on this basis that the Universe is 300% charge-symmetrical, 
with the exception of a short high-density period, when it is almost symmetrical for 
natural reasons. ‘The authors thank B. P. Konstantinov and A. I D. Sakharov for discus- 
sion that led to the formulation of the problem considered in this note. Orig. arte 

has: 1 formula. 7 
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|} source: przeglad elelctroniki, no. 9, 1965, 43-442 


“MOPIC TAGS: thermoelectric phenomenon cathode, ton, electron bean, 
cermet, phoctron aaa rorit amisdiom » an Re Banadand ome nan 


ABSTRACT: The article reports on an experimental lamp designed and 
developed in the course of the author! s ‘biploma studies" under the 
direction Krystyn Lewenstein (MS in Engineering) at the Department of 
Electronic Devices of the Warsaw Pol rbechnical. Institute, (Kat. 
Przyrzadow Elektronowych Pol, Warsz. ).. The cathodes, in the form of 
tablets, were heated by electronic bombardment, The basic characteris~-|__ 
tics of the electron gun or emission tube are given, ‘Cathodes made of 
a special cermet lof high fusible metal and of ceramic powder prepared ; 
py the method of powder ceramics were tested with the aid of the lamp 
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and it was found that by electron bombardment a much higher temperature 


cam be imparted to 
In the course of the teste a maximum 
without any difficulty. 
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Further adjustments to the electron gun made 
4t possible to achieve a temperature of 2,100°K, bub 1t was found that 
at high voltage 4ts operation was not atable, 
tested were determined 
Richardson method, the technique for fabricating 
the measurement methods and the equipment used in the experl-~ 
the author expresses his 
Bohdan Paszkowski for maicing it possible to carry out 


of 2040°K was reached 


the electrodes than by any other means of heating. | 


The therngionic emlanion 
py the simple 
the lamp is explained 


Lewenstein 
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ZELECHOWEKI, Bartlomtej 
“Wad enmnvenitr endgi ir enact na gh tnagle Spe, 


Institute of Tele- and Radio Engineering (Instytut Tole- i Radiotechnicsny) 


Warsav, Prseglad olektroniki, No 11, Nov 1966, yp 539-40 


"possibilities of. Ta thin filas! evaporating from a liquid by electron 
boubardment.” 
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SOLOVSKOY, V.; VOINOV, V.; ZELBKIN, Yu. 
; : Pg aces 


Work in the commnist way. NTO 5 nos2:9 F $63. (MEZA 16:3) . 


1. Predsedatel! sektsii svarki perwichnoy organizatsii Nauchno-tekhni- 
' cheskogo obshchestva Chelyabinskogo ‘naughno-issledovatel'skogo . 
proyektno-tékinologicheskogo instituta avtomatizatsii © 
4, mekhanizatsii mashinostroyeniya (for Solovskoy), 2» Uchenyy - 
sekretar' svarki pervichnoy organizatsii Nauchno+tekhnicheskogo obshchestva 
Chelyabinakogo naughno~issledovatel 'skogo ified wat stereos) ina acl 
instituta avtomatizateld 1 mekhaniszated4 mashinostroyeniya (for 
Voinov)s 3. Profsoyuznyy organizator otdela svarki Chelyabinskogo 
naughno~issladgvatel 'skogo proyektno-tekhnologicheskogo instiftuta 
avtomatizateii 1 mokhanizatsii mashinostroyeniya (for Zelenkin). 
(Enginoers ) 
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on Of Hythente worz, cenpriacé of tho 2 
sreity, Prerss.” , 


tpidetologiesl station UuY hi. ne ft > Prague. 
Sater Consuthor of "Tau Hozard of Styrene in the Production of Glass Loninates,” : 
Source, Paga Sul. ss } e 


S, Estislav 
pi ES eee RICA 
Ridiigntions Menber of the Board of Chsirscn of hygienic Work, corprizad of tire + 


foal and Hrofente Faculty of arlev Univarsity, Pracue. 

affSitated with the Dcpartuant of “yciane of tha hyrtonic ing 
: ; episerfoiegicrl station WIV hl. ne £27, Pracue. 

Datat Co-author of "Tuo Kaserd of Styrenc in tho Production of Gloss Linirates," 

4 Scurce, Page Sli. : t 


sr of tho Soard of Chatrnen of Ryclente York, cemprized of tho 
sl end Hyctenke Faculty of Xarlov Univercity, Precuu. 

: with tho Departe.cnt of Eyziena of the hygienic aad 
epidcstologieal station UV hl. ne £2 /, Prague. } 
Data: Co-uuthor of "The Eacard of Styrene in tho Production of Glass Lerirctos,” ; 

Sourco, Frgo 5ul. 


Fecheal and Hychcale faculty of Karlev Untverzity, Progue. 

Blco efftiisted with the ccperteent of Eygicno of the hyesie acd 

epidccesiegical statics EY bl. ae [1 /, Proces. 

Lotse Ceenuther of “The Hisard of Styrene in the Procactica of Glaes Lezis.tes,® oar 
Source, Page Sule - 


Venticy of ths Zoard of Chatscun of Hygienic York, ecaprited of tha 3 : 


eres ep peremne = 
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Ma pncasnciutte alr! st . 
Structure and function of muscle receptors. Cesk. fysiol. 12 no.1: 
1-25 163. 


1. Fysiologicky ustav CSAV, Praha, 
(MYONEURAL JUNCTION) = ‘(NEUROLOGY) (ACETYLCHOLINE) 
(NICOTINE) (MUSCLE RELAXANTS) 
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CZECHOSLOVAKIA a 


aye 


P, WNIK and J. ZELEMA, Instituce of Phystology (Fysiologicky ustav} 
CSAV [Ceakosloven® <ademia ved = Czechoslovak Academy of Science]. 


"Structure and Function of Muscle Receptors." 


Trague, Ceskoslovenska Systalogie, Vol 12, No ly Jan 1962; tr 1-25. 


Abstract: A very well organized and comprehensive comiansed review of 
studies on muscle receptors, ranging from Leydia's 1856 inefdental 
observations to veriovs electron micrescopic nud other sophtaticated 
technics of 1962; phylogzenesis and develorment, neuromuscular fascicle, 
‘pathological changes, number of Yecertor organs, appearance of impulse, 
funcetton of afferent endinza, moter innervation and significance, 
funetional divisions, Five diagrams, 3 dravrinss, 9 electron microrhe.. 
tographs, 3 nerve rotential fatlerns; of just ove: 306 references, 6 
are Czech, 5 Sovict, rest Vestern, 


af 
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evelopment of muscle tissues following intra-uterine denervation." p. 227. 


CESKOSLOVENSKA FYSIOLOGIN. Praha, Czechoslovakia, Vol. 7, no. 3, May 1958. 


Monthly List of East European Accessions (EEAI), LC, Vol. &, No. 8, August, 1959. 
Uncle. 
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HNIK, P.; BERANEK, R.; VYKLICKY, ; ZELENA, J Fas 


Sensory outflow fron chronically tenotomized muscles. Physiol. 
bohemoslov. 12 noo1:23-29 163, 


1, Institute of Physiology, Czechoslovak Academy. of Sciences, Prague. 
(TENDONS ) (MUSCLES ) (ELECTROPHYSIOLOGY) 
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The progress ‘of muscular atrophy in young rats. p.169. 
(Ceskoslovenska Fysiolorie, Vol. 6, No. 2, 1957, Praha, Czechoslovakia) 


SO: Yonthly List of East European Acceesions (EEAL) LC. Vol. 6, No. 9, Sept. 1957. Uncl. 
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_ZELBNA, Jo} NIK, P, 
Motor and receptor units in the soleus muscle after nerve 
regeneration in very young rats, Physiol. Bohemosiov, 12 no42 


2772290. "63. . 
4, Institute of Physiology, Czechoslovak Academy of Soiences, 


. Praguso 
ae NERVE) (PERIPHERAL NERVES) 
" REGENERATION) (RECEPTORS, NEURAL) 
_. (ANIMALS, NEWBORN) (HISTOLOGY) ~ 
(NERVE, TISSUE) 
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JIRMANOVA, I.; SOBOTKOVA, M.; THESLEFF, S,; ZELENA, J. 


Atrophy in skeletal muscles polsoned with botulinum toxin, 
Physiol, Bohemosl. 13 no.5:467-472 ‘6h. 


1. Institute of Physiology, Czechoslovak Academy of Sciences, 
Prague, and Department of Pharmacology, University of Lund, 
Swaden, 
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BeGalonaaut of muscle fibers follow ing intra-uterine denervation, Cesk, 
fysiol, 7 no0.32227-228 May 58. 


1. Fyalologicky untay OBA, Praha, 
(MUSCLES, physiol, 


develop. after intra-uterine denervation (Cz)) 
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